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[57] ABSTRACT 

A pharmaceutical composition for use in the treatment . 
of chronic Graft- versus-host diseases as well as autoim- 
mune diseases, in particular for the treatment of sys- 
. temic lupus erythematosus containing as: an active in- 
gredient at least one compound of the formulae 1 or 2 



w-™-0-' 

CH 3 



NC 



/ \ 
HO CH 3 



the latter being present per se or in the form of a physio-? 
logically tolerable salt. 

The invention also relates to a dosage unit form of said 
pharmaceutical composition and a method of treating 
chronic Graft-versus host diseases as well as autoim- 
mune diseases, in particular systemic lupus erythemato- 
sus. 

10 Claims, 5 Drawing Sheets 
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course with acute episodes. The external manifestations 

MEDICAMENTS TO COMBAT CHRONIC of SLE are lesions on the facial skin. In most cases, 

GRAFT- VERSUS-HOST DISEASES other areas of skin and the mucosa are affected. Also 

observed are nephritis, endocarditis, hemolytic anemia, 
The 4-trifluoromethylanilide of 5-methylisoxazole-4- 5 leukopenia and involvement of the central nervous 
carboxylic acid is known to be antiinflammatory from system. 

European Patent 13,376. This patent likewise describes Many immunological phenomena have been ob- 
processes for the preparation of this compound. served with SLE. There is. formation of antibodies 

It has now been found that this compound 1 and its against endogenous antigens. These antibodies 

metabolite N^trmuoromethylph^ "> which can be detected in SLE patients are directed 

hydroxycroto^ a ^ for le> ^ basement membrane of the 

son, Ann. Report Med. Chem. 18, 171-179 ' (1983)]have ^ l^phocytes, erythrocytes and nuclear 

m^unomc^ulatmg properties such that they are suit- firs? placT^nS^ which are 

able as medicaments to- combat chrome graft-versus- T iZT • ?, y ~ZT tyvt a /j„ nv A \f« 

host diseases (cGvH) and to combat autoimmune dis- 15 ***** double^tranded DNA (ds-DNA) form 

eases, in particular systemic lupus erythematosus (SLE) with the latter complexes which are deposited together 
Compounds 1 and 2 have the following formulae: with complement on small blood vessels and frequently 

result in vasculitis. These deposits are especially dan- 

j gerous when they occur in the renal glomeruli because 

j? /^^\ 20 result m S 101116 " 110116 ?^^ ^ Sidney failure. 

H C—HH—/C )\^CFs The incidence of clinically detectable involvement of 

\ / X_/ the kidneys is reported in the literature to be 50 to 80%. 

Glucocorticoids and other immunosuppressive medica- 
ments, for example cyclophosphamide (CPA), are of 
25 crucial importance for the survival of patients with 
. 2 systemic lupus erythematosus. There is as yet no spe- 
ll /✓-A cific curative agent. To date, therapy has been aimed at 
NC—c— c— nh— / f J/^** preventing or overcoming acute exacerbation and av- 

q \ / erting recurrences. For this purpose, the patients have 

/ \ 30 been treated with glucocorticoids and other immuno- 

HO CHa suppressants, but these themselves have hazardous side 

effects 

Thus the invention relates to the use of the two Tbae ^ a varfcty of models for research into 

abovementioned compounds 1 and 2, it being possible to gLE. A few strains, of mice spontaneously develop 
2 » theformofa physt ologi- ^ 3Uch ^ New Zea]anA ^ or mrl/! ^ 

cally tolerated salt, for the preparation of medtcarnente wWch m which origillated from the Jackson 

to combat chronic graft-versus-host diseases and to ^ USA> ^which have been reared 

combat autoimmune diseases, in . particular systemic , " . —w, . ' 
lupus erythematosus. Examples of suitable salts are fat ^^^^'^ SP T^ C 
alLli metal, alkaline earth metal and ammonium salts, An S^"^ conditions However it is also possible 
including those of physiologically tolerated organic 40 to uiduce a disease resembling SLE by an experimental 
ammonium bases. operation on non-autoimmune mice. 

In the text which follows the quantities stated in 
A) Chronic graft-vs-host (cGvH) diseases mg/kg relate to kg of body weight; CMC denotes the 

With transplantations there is, relatively frequently, sodium salt of carboxymethylcellulose, and N.S. de- 
rejection of the transplant The transplant-host relation 45 notes "no test substance". In FIGS. 1 to 5 compound 1 
is, however, not confined merely to the rejection by the is designated anilide 1, and compound 2 is designated 
host organism; in certain cases there may be an immune anilide 2. The active substances were administered 
reaction originating from the transplant and directed orally in a mixture with CMC. "N.C." denotes negative 
against the host tissue. A distinction is: made between an controls. 

acute and a chronic reaction. The features of the acute 50 ^ x ^, , . , x , 

graft-vs.-host reaction are spleen enlargement, liver Q Pharmacological tests and results 

swelling, lymph, node hypertrophy, hemolytic anemia, 1) Chronic graft-vs.-host disease 

low levels of immunoglobulins and complement, and . _ . , , . , , . „ a • iio 

..... , . i f* i *; -ru A This model has been described in various publications 

diminish ed immunological reactivity. The reaction . „ _ T ~ TTWA VT * T _^ . PT „ . . , , f . . 

" . " " . i A t i. f . , « bv GLEICHMANN et al. SLE is induced by initiating 

which has an acute course almost always has a fatal 55 * „ ~T ^ rr 1T T n 

. ^ a GvH reaction by an abnormal T/B-cell cooperation 

Sere b also the chronic form of the disease process. IQima^jt^ Eura J ^™* ^ 152 " 159 
It results in iymphadenopathy, immune complex glo- ( 1982 >]; ™ e cGv ? ***** w f* initiated by two injec- 
merulonephritis and in the formation of many antibod- nons of spleen and thymus cells. The mice, Fl genera- 
ies. This form of the disease is milder than the acute 60 tion in accordance with GLEICHMANN et al. 
form and does not always result in death within a short (DBA/2 XC57B1/6), each received 70x 10* DBA/2 
time. Symptoms produced by this cGvH reaction very cells, injected intravenously in 0.2 ml of culture me- 
closely resemble those of systemic lupus erythematosus. diiim, on day 1 and day 8. The animals were treated for 

the first time on the 17th day after the first injection of 
B) Systemic lupus erythematosus (SLE) 65 . the donor cells. Three independent experiments 1.1 to 

Systemic lupus erythematosus is an autoimmune dis- 1*3 were carried out, use being made in all three experi- 
ease which is not specific to any organ. This disease ments of only female animals as donors and recipients, 
affects a large number of organs and has a chronic Each animal received oral administration of 1 ml which 
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in each case contained the amount of active compound 
indicated in experiments 1.1 to 1.3, plus CMC in a con- 
centration of 100 mg/1. 

Experiments 

1.1) From day 17 onwards, the following were ad- 
ministered once a day: CMC, N.S. 

8 mg/kg CPA or 
5 mg/kg compound 1 or 
10 mg/kg compound 1 or 
20 mg/kg compound 1. 

There were 10 animals in each negative control 
group (animals without cGvH), and there were 18 ani- 
mals in each of the other groups. 

1.2) From day 17 onwards, the following were ad- 
ministered: CMC, N.S., twice a week, 

28 mg/kg compound 1 once a day or 
14 mg/kg CPA twice a week or 
28 mg/kg CPA twice a week or 
50 mg/kg CPA twice a week. 

There were 20-21 animals in each cGvH group, and 
there were 9 Animals in each negative control group. 

1.3) From day 17 onwards, the following were ad- 
ministered once a day: CMC, N.S., 

1 mg/kg indomethacin or 

2 mg/kg prednisolone or 
20 mg/kg compound 2 or 
30 mg/kg compound 2. 

There were 10-1 1 animals in each group. 

a) Proteinuria 

For the duration of the experiment (9-10 weeks) the 
amount of protein in the urine of the animals was estab- 
lished each week (Albu-sticks reagent sticks, Ames 
Division, Miles Laboratories, Elkhard). The results of 
these tests are shown in FIGS. 1-3. 



TABLE I -continued 



TABLE 1 



Deposition of immune complexes on the basement membrane 
of the glomeruli : 



Experi* 
ment 


Substance 


Fluorescent 
glomeruli 

% 


Inhibition 
% 


1.1 


CMC N.S. 


100 


0 


1.1 


8 mg/kg CPA each day 


93 


5 


1.1 


5 mg/kg compound 1 


96 


4 




each day 






1.1 


10 mg/kg compound 1 


100 


0 




each day 






1.1 


20 mg/kg compound 1 


72 


28 




each day 






1.2 


CMC N.S. 


100 


0 


1.2 


28 mg/kg compound 1 


8 


92 




each day 







10 



15 



20 



35 



40 



b) Glomerulonephritis — histological tests 

The proteinuria is a consequence of the damage to the 
nephrons by deposits of immune complexes on the base- 
ment membrane of the glomeruli. In order to establish 
the extent to which administration of the substance 
inhibits these deposits, the kidneys were removed and 
thin sections were prepared (10 per kidney). After the 45 
sections had been fixed and dried, they were incubated 
with rabbit anti-mouse immunoglobulin O (IgG). They 
were then washed and incubated with fluorescence- 
labeled pig anti-rabbit IgG. After this incubation they 
.were washed once more, embedded and examined 
. under a Leitz fluorescence microscope to establish the 
number of fluorescent glomeruli. The results of these 
tests are shown in Table 1. 



50 



55 



60 



65 



D ep o si t i on of mtrmm* complexes on the basement membrane 



Experi- 
ment 


Substance 


Fluorescent 
gioinyn 1 ^! 
% 


Inhibition 
% 


1.2 


14 mg/kg CPA 2 X 


96 


4 




• a week 






1.2 


28 mg/kg CPA 2 X 


30 


70 




a week 






12 


50 mg/kg CPA 2 X 


0 


100 




a week 







c) Inhibition of the graft-vs.-host index 

During the course of cGvH disease there is a consid- 
erable enlargement of the spleen as a consequence of the 
immunological defensive activity. If the weight of the 
spleen is related to the body weight of the diseased 
animal, and this ratio is compared with the correspond- 
ing ratio for the healthy animal, the result is the graft- 
vs.-host index: 



25 



30 



- „. . spleen weight X/bodv weight X 
= spleen weight A/body weight h 

where X= (diseased) animal investigated, and 
h= healthy animal 

It is possible with the GvH index to establish the 
severity of the disease: the larger the index the greater 
the severity of the disease. The results are shown in 
Table 2. 

TABLE 2 



Experi- 
ment 



Substance 



GvH 
index 



i change 



1.1 


CMC, N.S. 


2.06 


0 


1.1 


8 mg/kg CPA per day 


1.03 


-50.0 


1.1 


5 mg/kg compound 1 per day 


2.00 


-2.9 


1.1 


10 mg/kg compound 1 per day 


1.97 


-4.4 


1.1 


20 mg/kg compound 1 per day 


1.67 


-19.9 


1.2 


CMC, N.S. 


166 


0 


1.2 


28 mg/kg compound 1 per day • 


1.37 


-48.5 


1.2 


14 mg/kg CPA 2 X a week ' 


1.39 


-47.7 


. 1.2 


28 mg/kg CPA 2 X a week 


1.29 


-51.5 


1.2 


50 mg/kg CPA 2 X a week 


1.21 


-54.5 


1.3 


CMC, N.S. 


2.99 


0 


1J 


1 mg/kg indomethacin per day 


3.44 


115 


1.3 


2 mg/kg prednisolone per day 


1.27 


-58 


1.3 


20 mg/kg compound 2 per day 


1.99 


-33 


1.3 


30 mg/kg compound 2 per day 


1.27 


-56 



MRL-lpr/lpr mice (MRL/1) as SLE model 

These animals spontaneously develop SLE. The 
MRL/1 mice have antibodies against nuclear constitu- 
tents, hypergammaglobulins and circulating immune 
complexes. Death is normally caused by glomerulone- 
phritis. 

Experiment 2.1 

This tested the effects of compound 1 on the develop- 
ment of SLE in male and female MRL/1 mice. Once the 
animals had reached 9 weeks of age they were divided 
into groups (n=20) and the treatment with the sub- 
stance was started. Each animal received oral adminis- 
tration of 1 ml which contained in each case the amount 
of active compound indicated in Experiment 2.1, plus 
CMC in a concentration of 100 mg/1. 
Untreated MRL/1 mice (positive control) 
MRL/1 mice 5 mg/kg compound 1 per day 
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MRL/l mice 20 mg/kg compound 1 per day .. 
MRL/1 mice 28 mg/kg compound 1 per day . 
MRL/l mice 35 mg/kg compound 1 per day 
Untreated NMRI mice (negative control) 

a) Proteinuria 

The protein excreted in the urine was measured as 
described under la). The results for female animals are 
shown in FIG. 4; the results for male animals were 
similar^ 

b) Titers of antibodies against double-stranded DNA 
(ds-DNA) 

A feature of SLE is the presence of antibodies against 
nuclear constituents. The anti-ds-DNA antibodies of the 
IgG class are SLE-specific and are used for diagnosis. 
Once the animals had reached 35 weeks of age they 
were exsanguinated and the serum antibody titers were 
determined using a ELISA method [Enzyme-Linked 
Immunosorbent Assay; Kavai et al. f J. Immunol. Meth. 
48, 169-175 (1982); Pisetsky et aL, J. Immunol. Methods 
74, 217-227 (1984)]. ;The results are summarized in 
Table 3. 

TABLE 3 





Titer 




■ Substance 


(mean) 


Range 


Untreated 


8145 


3200-12800 


5 mg/kg compound I per day 


8533' 


3200-12800 


20 mg/kg compound 1 per day 


3844 


1600-6400 


28 mg/kg compound 1 per day 


1000 


400-3200 


35 mg/kg compound 1 per day 


470 


50-2400 


Untreated +NMRI mice below 


100 





(*>NMRI = Nival Medical Research Institute 



10 



15 



20 



40 



45 



c) Ability of T-lymphocytes to proliferate 

Although there is massive proliferation of T-lym- 
phocyte subclasses in MRL/l mice, the proliferation by 
mitogens is reduced. It is assumed that this abnormal 
T-cell function makes a fundamental contribution to the 
etiology of the autoimmune disease in MRL/l mice. 
Therapeutic regeneration of this diminished T-cell func- 
tion would be beneficiaL The spleen was removed 
under sterile conditions and treated as described by 
BARTLETT and SCHLEYERBACH [Int J. Im- 
munophannacol. 7, 7-18 (1985)]. The results in FIG. 5 
show that compound 1 effects a dose-dependent im- 
provement in the proliferation of T-lymphocytes stimu- 
lated by phytohemagglutinin (PHA) and concanavalin 
A (ConA). The PHA-induced proliferation is in fact 
equal to that of lymphocytes from non-autoimmune 50 
NMRI mice. 

The results of the abovementioned tests show that 
compounds 1 and 2 inhibit the development of cGvH 
diseases and SLE in mice. 

These substances result in 55 

1) prevention of the development of glomerulonephritis 
in both diseases; this has been shown by the diminu- 
tion in the protein excreted in the urine and by histo- 
logical tests on the kidneys; 

2) a reduction in the anti-ds-DNA antibody titer, 60 

3) a decrease in the GvH index; 

4) a dose-dependent improvement in the diminished 
proliferation of T-lymphocytes. 

Compounds 1 and 2 have advantages compared with 
immunosuppressants such as cyclophosphamide or glu- 65 
cocorticoids, since they do not cause general suppres- 
sion of the immune system and, in fact, allow regenera- 
tion of the diminished T-cell function. It is all the more 



surprising that they very effectively combat chronic 
GvH diseases and SLR 

Compounds 1 and 2 can be administered either alone, 
where appropriate in the form of microcapsules, or 
mixed with customary physiologically tolerated excrpi- 
ents, diluents and/or ingredients. Hie . agents can be 
administered orally, rectally, intravenously or parenter- 
ally, oral or rectal administration being preferred. Ex- 
amples of suitable solid or liquid pharmaceutical presen- 
tations are granules, powders, tablets, coated tablets, 
capsules, suppositories, syrups, emulsions, suspensions, 
aerosols, , drops or injectable solutions presented in am- 
pules, this also including the dry ampule as a special 
presentation, as well as products with protracted release, 
of active compound, in whose preparation use is cus- 
tomarily made of auxiliaries such as excipients,. disinte- 
grants, binders, coating agents, swelling agents, lubri- 
cants, flavorings, sweeteners, buffers, antioxidants and- 
/or solubilizers. Examples of auxiliaries which are fre- 
quently used are magnesium or calcium carbonate, cal- 
cium phosphates,, titanium dioxide, mannitol, lactose 
and other sugars, talc, lactalbumin, gelatin, starch, vita- 
mins, cellulose and its derivatives, animal and vegetable 
25 oils, polyethylene glycols* and physiologically accept- 
able solvents such as sterile water, alcohols, glycerol 
and other polyhydric alcohols. 

The pharmaceutical products are preferably prepared 
and administered in dosage units, each unit containing 
as active ingredient a defined dose of compound 1 and- 
/or 2. This dose can be from 10 to 200 mg, but prefera- 
bly SO to 100 mg, for solid dosage units, such as tablets, 
capsules and suppositories, 1 to 30 mg, preferably 5 to 
10 mg, for injection solutions presented in ampules (in- 
travenous), especially those based on compound 2 or a 
salt thereof, and 50 to 300 mg, preferably 100 to 200 mg, 
for rectal administration. 

In humans, daily doses of 50 to 200 mg of active 
compound on oral administration, of 10 to 30 mg on 
intravenous administration and of 100 to 300 mg on 
rectal administration are indicated for the treatment of 
an adult patient However, in certain circumstances 
higher or lower daily doses may be advisable. The daily 
dose may be administered either as one dose in the form 
of a single dosage unit or as several smaller dosage units, 
as well as by administration of several divided doses at 
defined intervals. 

Another use of the compounds comprises combina- 
tion with other suitable active compounds, for example 
antiuricopathics, platelet aggregation inhibitors, analge- 
sics and steroidal or non-steroidal antiinflammatory 
agents. 
We claim: 

1. A method of treating chronic graft- versus-host 
diseases which comprises administering to a recipient an 
effective amount of a pharmaceutical composition con- 
taining as an active ingredient at least one compound of 
the formulae 1 or 2 



30 



35 



CF 3 
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-continued contains from 50 to 100 mg of at least one of the com- 

Q 2 pounds 1 and 2, the latter being present per se or in the 

{I /^\\ form of a physiologically tolerable salt 

NC ~n~ C ~ N ^ \V~// ^ 7. A method according to claim 1, wherein the phar- 

c \ / 5 maceutical composition is in the form of an injectable 

ho^ ^ct 3 solution containing from 1 to 30 mg of compound 2 per 

se or in the form of a physiologically tolerable salt 

the latter being present per se or in the form of a physio- 8 - A method according to claim l wherein the phar- 

logically tolerable salt 10 maceutical composition can be rectally administered 

2. A method according to claim 1, wherein the com- and contains at least one of the compounds 1 and 2 in an 
position is present in a form which can be orally admin- amount of from 50 to 300 mg, compound 2 being pres- 
istered. ent per se or in the form of a physiologically tolerable 

3. A method according to claim 1, wherein the com- salt 

position is present in a form which can be rectally ad- 15 9. A method according to claim 1, wherein the phar* 

ministered. maceutical composition can be rectally administered 

4. A method according to claim 1, wherein the com- md contain ^ least one of the compounds 1 and 2 in an 
position is present in the form of an injectable solution amount of form 100 to 200 mg, compound 2 being pres- 
and contains as an essential ingredient a impound of ^ ^ Qr m ^ form of a p hysiologica Uy tolerable 
the formula 2 per se or in the form of a physiologically 20 salt 

^mefcod according to claim 1, wherein said phar- *°* A ^ Maimed in claim 1, ^wherein there is 

maceutical composition can be orally administered and admimstered to a human recipient a daily dose in the 

contains from 10 to 200 mg of at least one of the com- from . 50 to 200 mg of active ingredient by oral 

pounds 1 and 2, the latter being present per se or in the 25 administration, in the range from 10 to 30 mg by injec- 

fonn of a physiologically tolerable salt non or in the range from 100 to 300 mg by rectal admin- 

6. A method according to claim 1, wherein said phar- istratioiL 

maceutical composition can be orally administered an * * * * * 

30 
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